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(57)Abstract: 

PURPOSE: To adjust the position of a semiconductor 
laser in the direction of the emitting optical axis in the 
non-contact state without using a mechanical means, to 
offset the astigmatism generated by the semiconductor 
laser and a collimating lens. 

CONSTITUTION: The thermal energy is applied from the 
outside to an adjusting chip 21 . one end of which is fixed 
to an optical pedestal 13, by the laser 22 for adjustment, 
thereby the adjusting chip 21 is thermally deformed in a 
specified direction. A holder 2 of the collimating lens is 
moved with the displacement of a free end of the 
adjusting chip 21 caused by the thermal deformation. 
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- H >X 1 8 -SftltSBtt 2 «>*Si* U— tF<D 

y. 3 — hu:^X7t^;i.af2^i»!!i$-&-5), 
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SillB^ffJ ^ 'J XAi:«ilie#^t4: L/-- <!: LA^-^Str 

fTEiW!^ U >X^I!rBBn««W«f83^j«f*:0)Illtettl-« 

LTBS^^fTtr, ANOBSSil:^|S|lciBtb-r-i.ili!)^S<!:. 

[if * J5 2 ] ^lE^Sl^gPWIifrlBjfe^*^ 1. +1. 

^—^fA^e,illSt*^^fcflS^t3t^^B5^^7?t^l-■r-s^ y 
>-hu>xt, S(riB3'j>-hu>x^«^-rs«^ 

SPWt, MffinUy— hU>XA^f,aiSt*tif=5tm«)BT 

® 5ia:«'if|i ^ ^lE L BSR Jl^it^lz-r ^ §5K 'J X A t . 

HtrSEWI^ U >X^fIfBRMtt1t«IBgi!«<*©lHjei6lc** 
x:N;u=(f-|zJ:yRlffS(D^(SilcSSR^fl$L. S^SEJ^lcJ:^ 

jtift i^BSi£3E-r •sff jsw® i-dftx ^-^vu^- ^-r §11 
Sfflu— tf3tBgsts?&s<i-rs=i 'J jt- hiss**. 

;h.A^lcf^x:^•.;^^-^^^^•r-58i^«4sB«<z)3 u 



ailt3tK4'lc57-$m«-r*i«*iS4BB«(03 'J ^- 

^— hU^Xt. flfIIH=i'J;<— hU^XS^^-T'Smi 
(J>U.W^^t. gJrIB=i'J;^— KU>XA^t)ai^$ttfc3t 
m«)fflTffi^S»fli*^jE UISRJ&3tmic-r *S}^:^'J X 
Ai. flfrlHgJK^'jXAi:fIie¥^(*^— tft^a^L 

<) XA(oajst3t^$ Rffi<*itffifsitis«:±ic»m-r -as* 

i^l^^Xi:. ^BeM!^b>X^fliHRM=KffiffiIEfi^j«tt: 

^2(0«jtS|J«t$m«S-r45t^'^-y K. 
Cii^IiS] B!llEm2(Dffi}#a5«l*, ll$a>M'&:-S2 

^^KSBA<t6l•^•f>+^.■CL^-SIS^]S7S^«(»3t^'^•y K„ 

[if*3S9] ^'jpf-hu^x^^pi-rsm^gpw 
fl)ai$t3tia;^ifiii-i^i!ipifigi-'KJ#L. -ii^fri33t!^s 

[i«*3a 101 tiIfeSiS5^ ^(Df^lEJ^iOS'S: -Stt 
*tAxi=gftxt-;u=?-^f't-^L. iirlB«l*gp«^5R:^ip]i- 
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[0 0 0 3] -flSlc. #Stt:U-if;!)Nt>aiSt**Lfc5fee 

L. >pfJ|^U>X-ca5t5?n/c3feX7K^v hif^t^^ii^^-r 
[0 0 0 4] |gl5(ifit3fc(D5fe^^^V K:Rt;^CDiiS«iS 

K(*. #Si*L^— -tf 5 1 . au>— hU>X7t^;uy5 
2. f-ABj!^:^«jXA5 3. -H^te-AX:^'; 5 
4. 1/'4j:KS«5 5. ^aL^>X5 6. St!B!lL>>Xffi 
a^MS?. 5^—58. glttlU>X59. /\— :7 = ^ 

-6 0. zf7i~'h:^mmm^^\h^Q^. v^v^:^"?^ 
me 4. {iiD^e^e 5. Dis?L6 6. :fcr>r K?L6 7. zi 

'jy— hU>X6 8^*^iLTl^^o 
[0 0 0 5] ^5lCfel^r. *»«:U-^f 5 Itt^^S 

m^aiit-r^o if 5 1 ^M^aist^tutc^n^ 

=IU;>«— hL/>X7t^;U^5 2lC@^S*L/c=l 
U > — h U >X 6 8 iz J: y SRif® ]^ttC7>^fr3fe*:ic $ 
tiSo C(D=i hu>X7t^;u5^5 2li. ziu>— h 
u>X6 8(;)m^{iSi&«(34^»i*u-+f 5 1 (r>^%^. 
35<aS-r5J:5t^iBS$tt. *fc3 U ^- h U>X7t^;u 
^5 2(±*V K?16 7lCj:i'Ji^i««:U— 9= 5 1 (7)aiSt5t 

m 6 4 6 3 [Zl£(t bttfciSSfl, 6 6 J: y m 

fc*gHIK®}^iKCD^fT3fe^(ie-A^»^^U XA5 3T' 

^liiipfee— AX:/g 5 4 1 /4;ft:gffi5 5 htz 
SiS^tLtcT-f V L/-- > 13 J: y *t!B5 1^>X5 6 izASt* 

^'r^:^^ ±lc:;^7K^> h^Jf^/S-^^o 

S^— 58. tlldiU>X5 9S.D^/\— 6 0^1> 



[0 0 0 6] ::5^(z. ll6^fflt^r. =3 U ^ — hiaScT)*- 
;^lCOl^-Cl5iBJ•r'5o HaiCfclNT. XliziU;/— hlS 

6 4a)[EilE:^fS]. a' S-t/b' i*[5]fE:^rS]tE^a;5^i/b 
\z,n\^\^tc'=x y ^ — h u>X7t^;uy 5 2(D^iii:&ra]T?fc 
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[0 0 0 7] tF5 1 (OasM^femi*. ^CD«fig 

±IN^.|5i^^*Lrl^^o ^•(7>4i3ti:^m$'SiK3U>X5 

^tz. 3 y hu>X6 8 ^iiiiLfc*in®T®ff^t^(D 

:/yXA5 3<DA«®<!:-el^^.JlX^*<^^-r'&o tifeo 
=iyy-hU>Xi@g 5 1 CD^ 

5 icn y ^ - h u>x 6 8 mat^^t e- ASJ^3^ y X 

A 5 3 Alt^ffi <!:T-^ i: i>l^iSiftll* Sfe^Sli-^* - i: S 

mo. 

[0008] ziyy— hU>X6 8ajSt3feS0)l^^fTJt 

(i. iji^i^u— *f5 ico^3ti^.GEM^=iy^-hu>x 

^ — h U>X7tx;u>$r 5 2 ^ 3fe$S:^lRll:i^Sb$-ti-^ - <t I:: 

ifcyasf^o =iyy-Ku>xpsj&a 

$l!6(C:^-riE-^a32.l*b:^rSllC[nJ|n$-t±. a y P« — h 
-So iSSS. ffiI^tf!t#BB2ft3-869 3 7-^^ffi|C^-r 

5fe^»-&6 3 <h=i y pt — hUvXTfxVuya 2i: 

^s^Sij^izcfcyss-r-So 

[O O O 9] 

^X/t^/i^y 5 2^5^1(1 ■ mm-r^tzib(D^^t ur. 
rc^e>6 5iiizci:^att»3S:ias^s*ffli^-cusfc 

i^. diOeve 5i:=i y >— hU>X7t^ju^5 2lz^(t 
t)ttfcSSS5 2 a<t<r>f£fii:tf^-^^FBllc<i:^/<^v^^^y 

?smik^m»:Thfzi^\^tj:^^tzt<DX'&^). =i y ^ - 
hiSS:&^a)S^<bi:. ^ttiz#5«=ix h^b:Ri;s^ 

[O O 1 0] 
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t*:05lHltE«Sl3>!*LrBS¥tf-C. A>-oBSSlt:^riRllrffii!)-r 

*'-f KfticJ:y«riH#3i»:u— »f<T)aiSt3t$a^ia)i-^iii 
±SEeiJal=fcl^T. ffiraaiifi^>y:^ii, H^fflitefiaiB 
[0 0 1 11 *sgi8a)=i'j^< — hiSS:^j£i*, * 

tilsBa y J«-hU>X^<*}#-r-5<*^gB«i:. fllHa 'J 

LBSR}^jfemi--rs§]K^yxAi:. mtm^zfnxM. 

%^m^t. fifggff^::^yxAcDai^7t^^Rffitfeffi« 

B^rERiittts«lHS^«^t:rolHlte®lc^^LTl^ssF^T•c. 
-3iiSMie^i«iii3e«i-ri.ffiiS¥-Ki:s -SA'sfrieit^s 

l^■r^^AMc|^x:^;^=^-^^'t4■■r•5C:i:A<4f*LL^o $ 

— y'rouastatisicBSiis-r ?>fflsi=as^'S:r 2 -oflDs 

[0 0 1 21 *SgB^a>$e.lc»l<»3t^'N'V Kl*. 



t5ia=i y y — h u>x^«j#-r-i)ig 1 <o<Si#SP*t 

)S»fli^®iELBSRJK3femic-r-SSJ^:^yXA<>:, fllE 

SH^:^yXAi:fIIB¥^tt:u— *fi:^@^LA^-3frfB^ 

^i!ipifigi=«i#-r*5t^s^t. fFiBBje^^yxAoaj 

SfFfB*H«!lU>XStfrlBRffi«1t^fB^J«<*©[Hl$Eli 
lz^yL-CBS¥ffC. A^oaSSit:^lpl(=igifi"^^iEi!)^l£ 

t. «t*,-aPA<f»x:f.ju4f-s?-e^fl^L. ^-roiE 
J^MlciE Cfc^MMr-MIHa y p< - K uvx^Mis^a? 
f* u-+Fai*t3t*a)3tas:^isii-^i!iP^-r -5^ 2 
SBWt^mti-r-S. ±IH«BEIcj3L>-C. MBB^2a>^l# 
SPWii, ll$(Dm'tf-5>2 0(D|g4^«jigBW$^<iL. H 

[ o o 1 3 1 -is. *flK<©3t^'^ K«)=i y - hSS 

3y;^-hu>x$«}t-r-5«^SP«^, 3t 

aptK^^-t±, gl!Bil^5^-:/:^«)0f^roS5«-lc|ftx:^;i, 
Sft^j^(=J:"5iKrfSiBS^-:/::^rosaas<D^<4i=cfcy 

a>S|5«'l=aS?Wi::S!Sx^«;u4P^$#J5.L. fl(rSE«l#SB*t 

-r2O(0®<DU^-r*tAMciaxt.;i,df— ^{^-^^L. frlH^ 
[O O 1 41 

[ffffll JJl±«>J:5l=«JiE$*tfc:*:S§B^©3t^'^i' 
i/-?-a)=i y ^— hl@ll:^5iizj:^t(df, =jy^— hu>X 

fiiFlE«J$gB«lc|6l+fc»SBi:iR^$1*, mm'f'vZfaim 
^(DS|5»l~flftx:r.;U4r— ^<rt-J5-U, :^«P)fSa> 

4S<»^(4lcJ:y«»a5«^^t!)*-t±. tFta 

y ^-hu>Xi:-eii:fci^^iRM^, ^y^t-hu-v 
xtastitmss}^:^ y XAi: -e^ i:t=^^^ii3iM-c-*ifa-r 
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[0 0 15] *fc. «}#aJ«*5t^S^l3Kttt>*ifc** 

-tf (D tJb lt5fe(X)il^T:^ [S] ^ ^ ^ ^ C ^ # ^ o 
[0 0 16] ^fc. ii^^^v::^cDftyi3. {l.->S<i:t- 

»fa)3tett:^lfi3l::i»ft-r*o ^ofca^>. * 

[00 17] 
[HfiE^li] 

c^mm^. iii;Ru:^2S#MLoosiB^'r-5>o mi 
fey. 11121*^0)3 y>—hias*?i^5n-rsp^Jffi*iR 

[0 0 18] l]1Ic^Dl^-c. Sli<7>IIJ6<Wi:HlS3tJ¥'^ 
Ktt. ffl. =3U^-hU>X7t^;uy2. 

^—8. ;fta3U>X9. /\— :75^— 1 o. vt—iyT^ 

2 . 13. **-r Kft 1 7 . =1 y > - h u>x 1 

8. @ST>y;i/2 o. !IIS5^*v:^2 i . I»SJ^SP2 i 

a. IBSfflU— tf 2 2^S^lLTU^^o ^Sfc. 2 2 a f* 

i^-- »f e— A-efe^o 

[0 0 19] |il1iCfcl^T. ^S<*U-if 1 li^t^S^ 



mii. ziy>— hU>X7tt;uy2!c@^;^^xfc=iy ^ — 

KU>X1 8(ZcfcytSRW®ff^«(7)¥^T^miC*tl.^o 

ziy — hu>X7t^;uy2i*. ziy;^— hu>Xi 8(D 

lziES^tLrl^^o 13 y hu>X7fv;u^2 
f*. 5t^S^l 2>\z.mf^^tzil^ Kfti 7lz,fcyit^S 

tf 1 coailt3feia*fS]i::'^lii^^»^-Rl#**^T:t^ 
So 3 y hU>Xl 8 7b^^ai^**tfc^HW®Jf^«t 
<;)2jz^y3fe^(i^ AgJ^3^yXA3lzJ:y. -^-COSffl 

e-AX7^y 4<t 1 /4;^SI5 5 tT'^iS^ixtcr 

-< vu— S'lZcfcy^pfi^u^xeicASts^h.. 

a)SSt3t»*ffl^<Dr^vu-^icj:y 5^-8. 
u>X9;sti;/\— :7H/7— 1 o^:n*Lr3fe^^gl$tL. 

^;i~:f3XiS^11^«iaiSl 1 . h^*>^>^''^^<t-^ 
T:^ai$ttSo SST>^;U2 0(i5fe^S^1 3{ZiS:{t 

•^nr 1^^5)0 iSS^^y3^2 1 a)-igii@^T>-y;u2 o 

|::^^i?^fc<|:y@S*ttrfcy. -^-COteiSl^^i — h 
U>X7t^;uy2(Zig(tbtl/c?«a5 2 alZ«'&$tirt^ 
'So iS^fflU— *f 2 2 1*. ^(7)aiStU— *f e— A2 2 a 

;6^iaM^*:;^2 1 cDi^^ff^a5 2 1 a ^Mifrscfc5(cs 
[0 0 2 0] ±.^mf&<D%^<r>mmm\^m^^^ 
■r-So gi2*. (a) \tmms[o>^m< (b) (iisfi* 

fi^S. Sliziy h U>X7t^;b4^'2(Z)^i!iS^a'ro 
[O O 2 1 ] a*D. 0 2 (a) ICTF-Tcfea'Sttffi'TJfco 

ycPB5^*y::^2'i iz. iss^u— tf 2 2 7!)N^fctilt**t/r 

U— ^f e-A2 2 a ^^.St-rS<t. ffS^t * ^txfc® <b: -^(7) 

(DftS^^bfiibWcf'&o ^<Dfci6iBS9^'V3^2 l fzii-A/ 

m2 (b) icTF-Tcfcofc^j^-rSo mm^ 
v^z 1 a>esaga5<i:«^ LfcmsP2 a ^wt* y > 
-hU>X7t>;i.^f2li. -^-CD^fl^SlcWJSLfc^KS-e 
3fe^S^l 3lclS(tt)*ifr*''^ K?L1 7(Z}i^oT^S)-r 
So =iy^-hu>X7t^;uy2CD^i!)ai*. ISS^^^v:^ 

2 1 ic'it^-rsiftxt.^u^-M. •r?:*:*^^^— »f e-A 

2 2 a<7)ai^*tcliias^-y:^2 1 -^(Dra|tB#pa*iaS 

fscctizct y$ij?ai-rSo u— »f e— a2 2 acD*:^* 
2 1 ^(r>mm^f^(r>wm^. ^!^u>x 

[0 0 2 2] J^l±(/5cfc3lZ. JiIBm 1 

*,ay >-hu>Xi:#«i*u— »f 1 h(r>%mn^(r>f^ 
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[0 0 2 3] 35:fc. !aS^*y^2 i a>®^fflia^*^t)S 
[0 0 2 4] (S 2 (7)||]5S15JJ) ;:J^f3. 

-jzf2e (om^cDm^^u 2 6b ^m^m u— »f 2 

7r'^IPflaLTt^-S^bt^^^L. (b) (ilSS5^^v^2 6 
(DSft^Ji^ffl 2 6 a b ^ PSffl U— »f 2 7 L 

>^*;K 2 3aIiKffi?L. 2 7l*lSSfflU— tf. 2 7 
a. 2 7 bttU— If e-A. Zeitmrn^J'-jy. 26a 
3ti;2 6 bliSft^J^SJ. 3 OttSl^fflU— tF«t#SS. 3 

isr/3 2(i5^— . 3 3fi5^— s^^-efe^o 

[GO 2 5] g!3(::fcU^T. >^"^;U 2 3 IzCiSil 

?12 3 aA<S»tt>4x-Cl^'&o iaS^'V:^2 6a>-Satt@ 
^T>':/;U2 3(ct>v^fcJ;ySS*H. ^C0fte5Sli=r 
'J ^ - h U>X7^;uy 2 IzSit ttf-jtSP 2 a \Z^^ L 

TL^-l)o *t>i3. iBS^'v:^2 6rcii. mmm[y—V2. 

;RI;2 6 b;^)<l5(t^ttTL^'5o 113 (a) JSlU (b) |Z 

Tjk-t^oiz^ HS^U— tf«i^Sl3 0(i. '>>Ei:<<tt2 

fcy. = ^— 3 1 . 3 2^«^#L-CL^^o 

[0 0 2 6] ±I5«tJ«C0^2(7)||Jfi«lZ«^3fe^ 
KO=a'jy-hl@^:^;i^ift0^'r^o 113 (a) (z 

iSSfflU— tF2 7A^t>ttllt**LfcU— »f e— A2 7 a 

izj:i)^(o:^\^f}mm^ti. m'm7><f)\^2 3{zm\fib 

nfcSii?L2 3 a^ifiilL. IS^^ *V 3^ 2 6 [C^it "btt 
fc!»^fl^aJ2 6b*RgSfr^o ^LrmK^HJfifflJtl^ 

=3«jy — hu>X7tvju^2t,*fclil*c' :^rpiic^i()-r 

-So 03 (b) {ZTik't^olZ^ iSSffiu— *f2 7 

;b<(iSBlC«|#$tlfc^^. iJISfflU-^f 2 7>!)^«^aiM 

^titzU-^f e-A2 7 bli. itJgpS^>y::^2 6(Z|S 

lti=>tLfcf^iEff^aJ2 6 a^ffB|t^-g>, l@g^^v:^2 6li 

H^d^rSjiziEJi^L. zi'J;^— hU>X7tx;u^2lilI* 



[0 0 2 7] i6i±a>cfc5i:^. m2<Dmmmizm^^^^ 
V \^\z^Mt. mm^vzf2 eaymmmiz^m^^^^e 

afi.tfJ2 6 b^iSlt. SST>^*;U2 3lCiS{tfc 

Sii?L2 3a. iSSfflU— bF«J#S3 0. 

33. 3 1 ;ar/3 2^ffll^^c<i:^CcJ:y . sa^j^ 

S» 2 6 a StK 2 6b ^m^mz U— +F t*— A 27a Xli 
2 7 bdJ^ySgSt-r-S-itA^T-^. =3U^-KU>X7t^ 

^^:^\^<Dmmmm^. my5\^Rifi&y3f^(DMy5i^\zn 

[0 0 2 81 {m3(r>mmm) mz^ :^nm(D9t^^y 
\^<Dnmt<i:m3(Dmmm'^. m^^^mL-o^mm^ 

mA\^m3(Dmmm[zm^^^^':/ fo>. ^izmm 
««a)gB»a>Pffl^^-r^«iiT'fcy. (a) si; 

(b) l*-e*i€*X=i U ^— hpg:^^$-n^LTL^-5o H 
3{Zfcl^T. 4 0(ia h U>X7t-vJU^. 4 0a(i 

[0 0 29] 114 (a) RJS (b) [Ztj^^^^^Z^ =1 U 
y — h U>X7h;uy 4 O (iJl$ Om^i: ^ 2 0(7)ffi«*iat 
(t 4 1 ;Rt;4 2 LT3te^3fe^S^ 1 3 fC@^t L < 

it-mnm^^xi^^o ngy-'hu>X7t-x;u^4 0co 
l54^^3i^*coi5$cD:>;:^l^:^4 i (c(iga^ff^S»4 o at< 

WL\fk^tiXl^^o 114 (a) iC^-Tcfcdlw, IBSfflU— 
if 2 2)!l^t>ttil^$*tfc^^if e— A2 2 aIC<i:yfft^ff^ 
aJ4 0 a^rast-T'&CctlCcfey. ffit^mitf*4 1 ;b<#ft^ 
J^-r^o ^LT. Jl^^<^l^:^a)1fitfe«it{*4 2i:f^ffl 
■e. zi »;;*— hi»X7tx;uy4 0(i^»<*U— »f 1 <D3t 

[0 0 3 0] ]itJicD<fe5f::. lg3a)||J6ey(c-^*5te^'^ 
^yKl^«ttilS. n'jy— hl^>X7^;uy4 0^Jl*<Dm 
>i-5 2 0CDte:t^tgit«:4 1 RlS^2^itLXt^^t^^& 
^1 3(Cg^^,L<(i-f*«fiEL. ^(7)««Sit<*a)ll 

^fcd:^<#u^:^4 i izmm^^^o ai}<Wf^^t\z^ 
=|tJ^-hU>X7t^;U^4 0i:*!¥:S^1 3i:$- 
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